We propose a novel and systematic method to determine the characteristic parametels of a heterojunction precisely ftom the capacitance-voltage (C -V) measurement data. The band-discontinuity AE., the position of hetero-interface s;, ond the doping profile at the hetero-junction I(r) are syntheslzed numerically based upon a fully computer aided Cyy -V reconstruction procedure. In this procedure, it is shown that the capacitance should be calculated ftom the electrostatic energy and the conventional concept of the interface charge density is no longer needed. As a test device, the VPE grown GaInAs/InP avalanche photodiode is used.
Introduction
Recently, extensive studies have been worked on the determination of band-discontinuities at hetero-junctions, particularly, in GaInAs/InP and AlGaAs/GaAs material systemsl). These values play significant roles in the simulation of the carrier injection in quantum-well lasers and the carrier transport in photodetectors. In this paper we propose a novel and general method to determine the characteristic parameters of a heterojunction such as the band-discontinuity AB"precisely ftom the capacitance-voltage (C -I/) measurement data. The parameter extraction procedure termed inverse C7a2 The C-V characteristics for the device shown in Fig.1 are simulated based on the two definitions of capacitance and compared in Fig.2 In the application to the VPE grown Gae.aTlne.ssAs /InP hetero-junction, the conduction band-discontinuity is found to be AE" : 0.17 eV. The maximum error is found to be 5.8 fF which is comparable to the noise level of our measurement system. We believe that the method proposed here is superior to the conventional C-V determination method and the pL mea,surement because in our procedure the self-consistent capacitance calculation and the nonlinear parameter optimization are included, and in addition, it is available to actual devices at room temperature. 
